Depletion and replacement of protein metal ligands.
Recently, site-directed mutagenesis has been applied to protein-derived metal ligands in a way that permits the replacement in trans of protein ligands. The chemical diversity of ligands available using this method far exceeds that attainable using standard mutagenesis. Non-conservative ligand replacement can yield novel metalloproteins with altered ligand-binding, enzymatic activities, and spectroscopic properties. Conservative ligand substitution, or 'ligand detachment', allows the structural and functional effects of the covalent linkage between the ligand and the protein to be evaluated; this linkage is often proposed to play a critical role in modulating the structure and reactivity of the metal center. Furthermore, this method can be exploited to study the details of molecular recognition at the structural, thermodynamic, and dynamic levels.